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Complementary DNA, cDNA: DNA complemen- 
tary to a mRNA. It is prepared in the laboratory as a 
probe for hybridization studies by incubating the 
5rNA with dATP, dGTP, dTTP and dCT? in the 
presence of a reverse transcriptase (see RNA-depen- 
dent DNA-polymerase). 

Complementary structures: two structures which 
define one another, e.g. the 2 polynucleotide chains 
in the DNA duplex. The base pairs adenine/thymine 
(or adenine/uracil in RNA) and guanine/cytosine are 
complementary, so that by base pairing the nucleotide 
sequence of one polynucleotide chain defines a un- 
ique sequence in the complementary ; strand. 

Complement binding reaction: binding of the Ci 
component of complement to the Fc fragments (see 
Immunoglobulins) of antibodies which are boundto 
surface antigens or erythrocytes or bacteria. The 
Complement system (see) is activated by this reac- 

► ^Complement system: a heat-labile (100% inacti- 
vation after 30min at 56°C) cascade system m the 
serum of all vertebrates, and composed in mammals 
of at least 20 glycoproteins, 7 of which control locali- 
zation of the effect. Each activated component (or 
complex) is a highly specific protease acting only on 
the next component of the cascade. Two pathways 
are recognized, the classical and the alternative The 
classical pathway is activated by binding £ ^ to im- 
mune complexes containing IgG or IgM [CI binding 
sites are localized in the Fc regions of IgG and IgM 
(see Immunoglobulins), and binding is dependent on 
Ca 2+ 1 CI consists of 3 subunits: Clq, Clr and Cls. 
The binding sites for IgG and IgM reside on CI q. Oc- 
cupation of these binding sites confers proteolytic ac- 
tivity, which cleaves a single peptide bond of Clr. 
Hie resulting "activated" Clr in turn hydro yses a 
peptide bond in Cls, thus yielding the fully active CI 
complex, which initiates the sequential assembly of 
circulating components into a surface-bound protein 
complex (Fig.). The alternative pathway is initiated 
by a repertoire of activators, including antibodies 
(IaA and IgE, which do not activate the classical 
pathway when complexed with antigens), high M 
polysaccharides of bacteria and yeasts, fragments of 
plant cell walls and protozoa. This pathway is thought 
to provide the initial response to bacterial invasion, 
since it is activated in the absence of antibodies. Fac- 
tor D of the alternative pathway is already proteolyti- 
cally active in nonactivated serum, i.e. its formation 
from an inactive precursor is not part of the amplifi- 
cation system of the cascade. 
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Fia 1. Classical pathway of complement activa- 
tion. A bar over the number or letter of a factor 
indicates that the factor is activated (i. e. proteoly- 
tically active). Activation by proteolysis occurs 
near to the N-terminus, producing a small (a) 
and a large (b) cleavage product, e.g. C3->u*a 
+ C3b. 

Early components of each pathway are primarily 
concerned with the formation of 2 protein complexes, 
which function respectively as C3 and C5 convertases. 
Proteolytic activation of C5 is the final enzymatic 
event which triggers the spontaneous association of 
the late components (C6-C9) to form a nonenzymatic 
lytic complex capable of puncturing cell membranes 
fRes.1 & 2). Thus, the main function of the Us. is ly- 
sis of foreign invasive cells. Also, through the anaphy- 
latoxic and chemotactic properties of some compo- 
nents (notably C3a, C4a and C5a), foreign cells are 
rendered susceptible to phagocytosis. Hie Cs. is also 
involved in solubilization of immune complexes and 
in development of the cellular immune response. De- 
ficiencies of Cs. components are associated with re- 
peated bacterial infections, and are also implicated in 
certain autoimmune diseases. 

The amino acid sequencies of most C. s. compo- 
nents have been determined by a combination of pro- 
tein and cDNA sequencing techniques. 

For experimental purposes, either fresh guinea pig 
serum or serum from patients genetically deficient in 
one component is used as a source of Cs. (hemolytic 
system). Sensitized sheep erythrocytes serve as im- 
mune aggregates for study of the classical pathway, 
and rabbit erythrocytes for the ^^ t ff^ 
[R R.Porter, P.J.Lachmann & K B.M.Reid jeds.) 
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Fig. 2. Alternative pathway of complement activation. See legend to Fig.1. 
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